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PROBLEM TO BE SOLVED: To obtain the subject ink capable of suppressing the generation of foams 
caused by a dissolved gas when a color filter is produced by an ink-jet method by replacing a gas 
dissolved in an ink with an inert gas. 

SOLUTION: In this ink comprising water or an aqueous organic solvent and 2-8wt.% of a water- 
dispersible pigment, the volume of a gas which is inert to the ink and has <=0.002mL/mL difference in 
solubility in water between 20 deg.C and 40 deg.C is made >-75vol.% that of gases dissolved in the ink. 
Preferably, the gas inert to the ink is helium. For example, diethylene glycol monoethyl ether is 
preferably used as the organic solvent and an azo lake as the pigment 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] ink for ink jets containing water or a basin system organic solvent, and 2-8% of the weight of 
a water-dispersion pigment — setting — ink for ink jets inactive to ink, and for color filter manufacture 
characterized by carrying out gas whose solubility difference to water in 20 degrees C and 40 degrees C 
is 0.002 or less mL/mL to more than 75 capacity % in a gas which is dissolving in ink. 
[Claim 2] Ink for ink jets of claim 1 whose gas inactive in ink is helium. 

[Claim 3] Inkjet equipment characterized by enabling control of an ink pressure supplied to an ink jet 
arm head by having an ink service tank to which ink was supplied by ink jet arm head, and a gas transfer 
unit which supplies gas inactive in ink to the upper part, and supplying inactive gas to the upper part of 
ink at ink. 

[Claim 4] Inkjet equipment of claim 3 to which claim 1 or ink for ink jets of 2 was supplied by ink jet 
arm head. 

[Claim 5] A manufacture method of a color filter characterized by spraying ink for ink jets of claim 1 or 
claim 2 on a substrate, carrying out it with claim 3 or the ink jet equipment of 4, and manufacturing a 
color filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the 
ink for ink jets suitable for manufacture of the color filter in the ink jet method, ink jet equipment, and a 
color filter. 
[0002] 

[Description of the Prior Art] Conventionally, the example of a presentation of the basin system ink 
which carries out water-soluble-resin content with water and a coloring agent is indicated by JP,2- 
286874,A and JP,2-255875,A as pigment ink for the record for ink jets, and they are aimed at the 
regurgitation stability from a nozzle, fixable [ on a record medium ], and the conservation stability of 
ink. 

[0003] On the other hand, a liquid crystal display element is increasingly color-display-ized using a 
color filter. The ink jet method which this color filter has few FOTORISO production processes and 
amounts of ink as a recent years more low cost producing method although the pigment content powder 
method and the electrodeposition process are adopted, and ends is proposed (for example, JP,59- 
75205,A, JP,61-245106,A). 

[0004] When manufacturing a color filter by the ink jet method, the long duration continuation 
regurgitation of the pigment ink will be carried out with a piezo mold multi-nozzle arm head. However, 
in the method and the conventional ink presentation which supply ink by the cartridge type by which the 
conventional proposal has been made, it was not avoided, but air bubbles were generated according to 
the difference of the amount of dissolution accompanying pyrexia of piezo vibration, and the dissolved 
air (20-degree C dissolution **** 0.018 mL/mL) to the inside of ink caused poor regurgitation. 
[0005] Although boiling ink mixture beforehand and removing dissolved air as a policy which cancels 
the above-mentioned defect is also considered, since the amount of dissolved air increases with time 
amount, it is not industrially effective. Although the ink presentation (JP,53-20882,A) containing a 
sulfite system oxygen absorbent is proposed in order to conquer this defect, such an additive is not 
desirable as a color filter material, and the dissolved nitrogen gas cannot be removed by this method. 
[0006] 

[Problem(s) to be Solved by the Invention] When the ink for ink jets and ink jet equipment by which the 
conventional proposal has been made were applied to manufacture of a color filter as it was, the poor 
regurgitation by the air bubbles of the dissolved air occurred, and there was a trouble that injection of 
ink by the multi-nozzle arm head which carried out long duration stability could not be performed 
easily. 

[0007] In case the purpose of this invention manufactures a color filter by the ink jet method using 
watercolor pigment ink, it is in offer of the ink which inhibits generating of the air bubbles by dissolved 
gas within an ink jet arm head, and ink jet equipment. 
[0008] 

[Means for Solving the Problem] In ink for ink jets in which this invention contains water or a basin 
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system organic solvent, and 2 - 8% of the weight of a water-dispersion pigment In ink, with inactive and 
gas whose solubility difference to water in 20 degrees C and 40 degrees C is 0.002 or less mL/mL Ink 
for ink jets for color filter manufacture characterized by being carried out to more than 75 capacity % in 
a gas which is dissolving in ink, and ink for ink jets whose gas inactive in the ink is helium are offered. 
[0009] Moreover, it has an ink service tank to which ink was supplied by ink jet arm head, and a gas 
transfer unit which supplies gas inactive in ink to the upper part, and ink-jet equipment characterized by 
enabling control of an ink pressure supplied to an ink jet arm head and above ink-jet equipment to which 
the aforementioned ink for ink jets was supplied by ink-jet arm head are offered by supplying inactive 
gas to the upper part of ink at ink. 

[0010] Moreover, a manufacture method of a color filter characterized by spraying the aforementioned 
ink for ink jets on a substrate, carrying out it with above ink jet equipment, and manufacturing a color 
filter is offered. 
[0011] 

[Embodiment of the Invention] Using water-dispersion pigment ink excellent in weatherability and 
thermal resistance, by the ink jet method, this invention is stabilized and manufactures a color filter. 
Therefore, the ink jet equipment which adjusts the pressure of the ink which replaced the dissolved gas 
in ink by inert gas with less solubility variation than air, and the manufacture method of the color filter 
using it and the ink further supplied to an ink jet arm head on fixed level with inert gas is offered. 
[0012] When spraying by the ink jet method by using inactive gas for the ink whose solubility difference 
to the water in 20 degrees C used for this invention and 40 degrees C is 0.002 or less mL/mL, even if a 
temperature rise occurs, it is hard to produce the poor regurgitation that it is hard to generate air bubbles. 
Specifically, gaseous helium, neon gas, and hydrogen gas are mentioned. 

[0013] Since the point of safety and the solubility difference to the water in 20 degrees C and 40 degrees 
C are 1x10 to 3 or less mL/mL, gaseous helium and neon gas are desirable, there are few solubility 
differences safely and especially its gaseous helium is desirable. 

[0014] In this invention, even if the temperature rise in an ink jet arm head arises, it is hard to produce 
generating of air bubbles, and it is hard to produce the poor regurgitation by using the gas whose 
solubility difference to the water in such 20 degrees C and 40 degrees C is 0.002 or less mL/mL. 
[0015] As a pigment used for this invention, if the distribution to water or a basin system organic solvent 
is possible, the well-known inorganic or organic pigment currently colored can be used. For example, 
inorganic pigments, such as organic pigments, such as polycyclic type pigments, such as azo pigments, 
such as an azo lake, insoluble azo pigment, a disazo condensation pigment, and a chelate azo pigment, a 
phthalocyanine pigment and a perylene pigment and a peri non pigment, an anthraquinone pigment, a 
quinacridone pigment, a dioxazine pigment, a thioindigo pigment, an isoindolinone pigment, and a kino 
FUTARON pigment, a basic dye mold lake and an acid-dye mold lake, a nitro pigment, a nitroso 
pigment, aniline black, and a daylight fluorescent pigment, titanium oxide, an iron-oxide system, and a 
carbon black system, be mentioned 

[0016] Moreover, even if it is the pigment which is not indicated by the Color Index, all can be used if 
distribution to aquosity data medium is possible. Moreover, since three colors of RGB are usually 
prepared, two or more color pigments are mixed and used so that it may become desired color balance. 
In addition, in using an organic pigment, it uses a material equipped with the thermal resistance 
demanded by the next electrode formation production process, a liquid crystal manufacturing process, 
etc. 

[0017] Although these color pigments change with structures, what has a comparatively small particle 
size is desirable, and the thing 200nm or less of a maximum grain size is [ 500nm or less, especially a 
maximum grain size ] desirable [ color pigments ]. 

[0018] The pigment described above in the ink of this invention contains two to 8% of the weight by 
solid content in water or a basin system organic solvent. At less than 2 % of the weight, the amount of 
water or a solvent increases and desiccation takes time amount too much. In **, a nozzle plugging- 
comes to be easy 8% of the weight at the time of the print in an ink jet. Although it changes also with 
classes of color, 4 - 6 % of the weight of the point of the depth of shade as a color filter to solid content 
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concentration is desirable. 

[0019] It is desirable to add a basin system organic solvent to an ink presentation in this invention. The 
thing of 1 or less mmHg has [ especially this basin system organic solvent / that surface tension ] 30 or 
more dyn/cm and the desirable vapor pressure in 25 degrees C. When the basin system organic solvent 
of such physical properties was used and it prints by the ink jet method, it is hard to produce the color 
nonuniformity within a pixel, and a color filter also with sufficient surface smoothness is obtained 
easily. 

[0020] A glycerol meltable in water as this basin system organic solvent, ethylene glycol, To the 
polyhydric alcohol of high boiling point low volatility, such as a diethylene glycol, and a pan, 
triethylene glycol, Polyhydric alcohol, such as propylene glycol and a polyethylene glycol Or those 
mono-etherification objects, a diether ghost, and an esterification object, for example, ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, The diethylene- 
glycol monomethyl ether, propylene glycol monomethyl ether, Diethylene glycol monoethyl ether, the 
diethylene-glycol monobutyl ether, etc., In addition, there are sulfur-containing organic solvents, such as 
nitrogen-containing organic solvents, such as a N-methyl-2-pyrrolidone, 1, 3-dimethyl imidazolidinone, 
a formamide, a methyl formamide, an ethyl formamide, and dimethylformamide, dimethyl sulfoxide, 
and methyl sulfoxide, etc. 

[0021] Preferably, propylene glycol, the diethylene-glycol monomethyl ether, the diethylene-glycol 
monomethyl ether, dimethyl sulfoxide, a N-methyl-2-pyrrolidone, diethylene-glycol diethylether, and 
ethylene glycol are used. 

[0022] Moreover, you may use combining organic solvents, such as ethylene glycol monobutyl ether of 
hypoviscosity and low surface tension, propylene glycol monomethyl ether, and ethylene glycol 
monomethyl ether, comparatively with these desirable basin system organic solvents and these desirable 
organic solvents, the content of these basin system organic solvents — under an ink presentation — it 
may be 5 - 15 % of the weight preferably 0.5 to 20% of the weight. 

[0023] Moreover, in addition to this in the ink of this invention, the binder component which consists of 
water-dispersion resin, water soluble resin, or both mixture if needed may be added. 
[0024] As water-dispersion resin used by this invention, emulsions, such as a vinyl acetate system, an 
acrylic-acid system, an acrylic ester system, a BEOBA system, a vinyl chloride system, a methacrylic- 
acid system, a vinylidene-chloride system, or a thing that copolymerized various kinds of monomers, are 
used. The emulsion of an acrylic-acid system, an acrylic ester system, and a vinyl acetate system is 
desirable especially. In this case, as emulsion particle diameter, a thing 300nm or less, especially the 
thing of lOOnm or less of diameters of grain of maximum size have a desirable diameter of grain of 
maximum size. 

[0025] As water soluble resin, maleic resin, styrene acrylic acid resin, styrene maleic resin, styrene 
methacrylic resin, acrylic ester acrylic resin, methacrylic ester acrylic resin, etc. are used. Especially, 
styrene methacrylic resin, acrylic ester acrylic resin, and methacrylic ester acrylic resin are desirable. 
[0026] Since the regurgitation nature of a nozzle will become unstable if the addition of resin can carry 
out **** selection according to the purpose and there are too many these amounts, it is desirable to hold 
down to one or less by the weight ratio with a pigment. 

[0027] Lower alcohol (it does not include in the above-mentioned basin system organic solvent), the 
surfactant, pH regulator, the ultraviolet ray absorbent, etc. may be further contained in the ink of this 
invention if needed. 

[0028] As shown in drawing 1 , while the ink 6 of a basin system with which the water-dispersion 
pigment was mixed is put in, gas inactive in this ink is put into a chemical cylinder 5 and a pressure 
regulator 4 adjusts in the ink container 3, with the ink jet equipment of this invention, gas 7 is supplied 
to the upper part of the ink 6 of the ink container 5. Ink 6 is extruded by the pressure of this gas 7 
towards the ink jet arm head 1, and ink is breathed out from the ink jet arm head 1. 2 is a 
micromanometer. 

[0029] Ink extracts the air which carries out reduced pressure deaeration beforehand and is dissolving in 
ink. It is desirable to supply and use for ink jet equipment immediately after this degassing. In keeping 
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it, in an ink storage container, it puts in together with inactive gas and keeps it at ink. 
[0030] The deaerated ink is put in in the ink container 3 of ink jet equipment, and inactive gas is 
supplied to ink from a chemical cylinder 5, and it is made for inactive gas to dissolve in ink at ink. As 
for gas inactive in this ink, the gas whose solubility difference to the water in 20 degrees C and 40 
degrees C it is inactive and is 0.002 or less mL/mL is used for ink. 

[0031] What is necessary is just to usually perform it with dozens - a lOOmmHg degree, although this 
degassing changes also with ink to be used. The air which is dissolving in ink by this becomes a 0.0005 
- 0.0024 mL/mL degree. When this is returned to ordinary pressure with the inactive gas in this 
invention, in the case of helium, the solubility in 20 degrees C is 0.0088 mL/mL, and 75% or more of 
the gas which is dissolving in ink serves as helium. 

[0032] In the case of air, if temperature rises from 20 degrees C to 40 degrees C, solubility will fall 
[ 0.0051 mL/mL ]. It will accumulate, if this continues the regurgitation of ink, and it becomes air 
bubbles, and has a bad influence on the regurgitation. On the other hand, if the gas whose solubility 
difference to the water in 20 degrees C and 40 degrees C it is inactive and is 0.002 or less mL/mL is 
used for ink, the regurgitation which continues at least several or more times will become possible. 
[0033] Ink is made to breathe out from this ink jet arm head, and a color filter is formed on substrates, 
such as glass. In this case, if a weir is formed in the partition portion of the color of a color filter, and a 
color and that weir is made into ** ink nature, it will be hard to produce a blot of the color of a color 
filter. If this weir is furthermore used as a black mask, since it will be hard coming to generate the color 
omission from the electrode circumference, the color at the time of using as a display device becomes 
vivid. 

[0034] A stripe-like is sufficient as the configuration of this weir, and a grid-like is sufficient as it. Since 
a stripe-like color filter is mainly used in the object for STN colors, a black mask also becomes stripe- 
like and the configuration of a weir is made into the shape of a stripe. Since a mosaic-like color filter is 
mainly used in the object for TFT colors, a black mask also becomes grid-like and the configuration of a 
weir is made into the shape of a grid. 
[0035] 

[Example] Although an example (Examples 1-4, Example 7, Example 8) and the example of a 
comparison (Example 5, Example 6) explain this invention below at details, this invention is not limited 
to these. 

[0036] The examples 1-6 of [Examples 1-6] were printed on 12 nozzle coincidence on the record 
medium under 5kHz conditions, supplying the pigment ink constituent with which it was filled up in the 
ink jet equipment shown in drawing 1 to an ink jet arm head under the conditions of a fixed head based 
on stripe color filter manufacture conditions, and evaluated the stability of the regurgitation. In addition, 
the ink supply pressure was taken as -35mmH2 O. 

[0037] What added 3 % of the weight of diethylene glycol monoethyl ether and 7 % of the weight of 
monoethanolamines for what distributed C.I.Pigment "redl49" with the styrene acrylic-acid copolymer 
as a color pigment in water as a water-soluble organic solvent 5% of the weight was used for the ink 
component. 

[0038] A result is shown in a table 1. In a table 1, although the regurgitation in which stability was 
stabilized by regurgitation evaluation as for all the 10 hour or more regurgitation of nozzles, and "O" 
was stabilized by "**" for several hours was made, the poor regurgitation and M x" mean the poor 
regurgitation for a number nozzle within 1 hour in one nozzle after that. 

[0039] The rate of helium and air was expressed with capacity %, returned ink to ordinary pressure in 
the condition of having made the gas of declared helium and the partial pressure of air contacting after 
reduced pressure to 30mmHg(s), left it for a while, and repeated actuation of return to reduced pressure 
and ordinary pressure a total of 3 times again. 

[0040] As shown in a table 1, the partial pressure of helium (the solubility differences to the water in 20 
degrees C and 40 degrees C are 0.0004 mL/mL) did not produce the poor rear-spring-supporter 
regurgitation in the example which are 90% and 100% in 10 hours or more. For this reason, when 
cleaning in the morning, it was producible without the defect in the production time in ******. 
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[0041] When partial pressures were similarly 75% and 80%, the poor regurgitation was not produced for 
about 3 to 5 hours. For this reason, it was producible only by at most one equipment halt among the 
production time in ******. 

[0042] [Example 7] On the glass substrate, the black mask by the photopolymer containing a black 
pigment was formed in the shape of a stripe according to the FOTORISO production process, and the 
fluorine system ** ink agent was given on the black mask. The above-mentioned ink and ink jet 
equipment were used for the portion surrounded with the black mask, ink was mostly sprayed on it with 
one nozzle on condition that Example 2, and the color filter was formed. 

[0043] Transparence resin was given on it, flattening was carried out, ITO was formed, patterning of the 
ITO was carried out, and the orientation film of resin was formed on it. ITO was formed also in another 
substrate, patterning of the ITO was carried out and the orientation film of resin was formed on it. It has 
arranged so that an orientation film may carry out phase opposite of these two substrates, and the seal of 
the circumference was carried out, the nematic liquid crystal was enclosed with the interior, and the 
liquid crystal cell was formed. 

[0044] The color STNLCD was formed in this liquid crystal cell combining the phase contrast board and 
the polarizing plate. Pigment ink did not mix in the contiguity pixel and this color filter has been 
manufactured with sufficient productivity. Moreover, the color STNLCD with a beautiful color was 
obtained. 

[0045] [Example 8] The pattern of the black mask of Example 7 was made into the shape of a grid, and 
the mosaic-like color filter was formed like Example 7. Transparence resin was given on it, flattening 
was carried out, ITO was formed, and the orientation film of resin was formed on it. TFT (thin film 
transistor), its wiring, and a display electrode were formed in another substrate, and the orientation film 
of resin was formed on it. It has arranged so that an orientation film may carry out phase opposite of 
these two substrates, and the seal of the circumference was carried out, the nematic liquid crystal was 
enclosed with the interior, and the liquid crystal cell was formed. 

[0046] The color TFTLCD was formed in this liquid crystal cell combining the polarizing plate. 
Pigment ink did not mix in the contiguity pixel and this color filter has been manufactured with 
sufficient productivity. Moreover, the color TFTLCD with a beautiful color was obtained. 
[0047] 
[A table 1] 
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[0048] 

[Effect of the Invention] If the ink and ink jet equipment of this invention are used, since the 
temperature dependence of the solubility of the inert gas dissolved in ink is very small, generating of the 
poor regurgitation by air bubbles is controlled by the temperature rise of the nozzle side by the long 
duration drive of an ink jet arm head, especially a multi-nozzle arm head. Moreover, the regurgitation 
reliability in an ink jet improves by controlling the ink pressure of an ink jet head entry to an optimum 
state. This invention is variously applicable within limits which do not lose the effect of this invention. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/12/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the example of the ink jet equipment of this invention. 

[Description of Notations] 

1: Inkjet arm head, 

2: Micromanometer, 

3: Ink container, 

4: Pressure controller, 

5: Chemical cylinder, 

6: Ink, 

7: Gas. 



[Translation done.] 
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DRAWINGS 




[Drawing 1] 



[Translation done.] 
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